Control of glycoprotein synthesis. Detection and characterization of a novel branching enzyme from hen oviduct, UDP-N-acetylglucosamine:GlcNAc beta 1-6 (GlcNAc beta 1-2)Man alpha-R (GlcNAc to Man) beta-4-N-acetylglucosaminyltransferase VI.
Hen oviduct membranes were shown to contain high activity of a novel enzyme, UDP-GlcNac:GlcNAc beta 1-6(GlcNAc beta 1-2) Man alpha-R (GlcNAc to Man) beta 4-GlcNAc-transferase VI. The enzyme was shown to transfer GlcNAc in beta 1-4 linkage to the D-mannose residue of GlcNAc beta 1-6 (GlcNAc beta 1-2) Man alpha-R where R is either 1-6Man beta-(CH2)8COOCH3 or methyl. Radioactive enzyme products were purified by several chromatographic steps, including high performance liquid chromatography, and structures were determined by proton nmr, fast atom bombardment-mass spectrometry, and methylation analysis to be GlcNAc beta 1-6 ([14C]GlcNAc beta 1-4) (GlcNAc beta 1-2) Man alpha-R. The enzyme is stimulated by Triton X-100 and has optimum activity at a relatively high MnCl2 concentration of about 100 mM; Co2+, Mg2+, and Ca2+ could partially substitute for Mn2+. A tissue survey demonstrated high GlcNAc-transferase VI activity in hen oviduct and lower activity in chicken liver and colon, duck colon, and turkey intestine. No activity was found in mammalian tissues. Hen oviduct membranes cannot act on GlcNAc beta 1-6Man alpha-R but have a beta 4-GlcNAc-transferase activity that converts GlcNAc beta 1-2Man alpha-R to GlcNAc beta 1-4(GlcNAc beta 1-2) Man alpha-R where R is either 1-6Man beta-(CH2)8COOCH3 or 1-6Man beta methyl. The latter activity is probably due to GlcNAc-transferase IV which preferentially adds GlcNAc in beta 1-4 linkage to the Man alpha 1-3 arm of the GlcNAc beta 1-2Man alpha 1-6(GlcNAc beta 1-2Man alpha 1-3)Man beta 1-4GlcNAc beta 1-4GlcNAc-Asn core structure of asparagine-linked glycans. The minimum structural requirement for a substrate of beta 4-GlcNAc-transferase VI is therefore the trisaccharide GlcNAc beta 1-6(GlcNAc beta 1-2) Man alpha-; this trisaccharide is found on the Man alpha 6 arm of many branched complex asparagine-linked oligosaccharides. The data suggest that GlcNAc-transferase VI acts after the synthesis of the GlcNAc beta 1-2Man alpha 1-3-, GlcNAc beta 1-2Man alpha 1-6-, and GlcNAc beta 1-6 Man alpha 1-6-branches by GlcNAc-transferases I, II, and V, respectively, and is responsible for the synthesis of branched oligosaccharides containing the GlcNAc beta 1-6(GlcNAc beta 1-4)(GlcNAc beta 1-2)Man alpha 1-6Man beta moiety.